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[Iff ^ 5 ] fata«fi® a itfiaaJifls i: © ra tt/N > # (c J: o T 3 *i T 
feU, IMB/N^tt, In, Sn, P bfeJ:afAu^e>«:S5f©*^e>a«4xfe 
4:t» l o©#»S:^tf, fff#^ 1 £fett4 lcgB«<Z>¥^#28ftiS® 0 
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[0 0 0 2] 
[0 0 0 3] 

^«T*^f S^ftl'-lftfMttiTV^,, G a N^^fls&^ftiHHf- >y 
f>^ttT, f7 7^f7SiT'ti^<G a NmmZm^ZZ tt It, "dCDG 
[0 0 0 4] 

ft £lC58JiJT*££ ¥#ffc U-if vn e> t f So 

nmmzMLT%kfcm'&&<'?vy btz>z\ttfmmttez a -rvybitmfcm 
'ffia<^^e>^*tc ■^wmwt^mwv-^ t ^v^t<Dm\z^-f^^y btv* 

& u - if ^ v -? <d e> *> mmm t*& < & -9- -f v ? > h iz *f r«i $ -& r #v ^ 
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[0 0 0 5] 

mffl 2 000-5896 5#5# (J£*T, 1 J £ ^ 5 o ) JCte, V^y? 

^ny#yy1ij%t>mmzftt=.¥mfti'- j y ! mw:. ^^nv^y^ysy^^y 

[0 0 0 6] 

*mmht=.w&(D¥m<k\s-*Fmw.(Dm*:, bis, ®9^^-r 0 gjs, m 

[0 0 0 7] 

0 8i:, v^y^y^y^^yis^m^nt=.^m^v-^mU(Dm^-ro 

'©it'H £«1 0 KD^MiC^'ffijgl 0 6 1 0 2^^$tl 

fef##U-ff >y^l 30$:, Si CfrbftZ&Wfo 14 0 &C MTV^ 
£ 0 h-r&(C|g$LTtt, ^Jgflsl 0 2<DWtfUWfol 4 0 }CMlBJi-§ 

iC^fls 14 0 ±{C«i±, S\ y 1 1 2 fC J: o T P 10 3, n ^MM 1 0 

4 ZUWfol 4 OCDJlSfClg^^^fe^Mj^l 4 1, 14 2 {C^*l^*l^M b T 
^f££MCS i CtfJgv^tlTV ifcitR 1 0 0 2 9 {C fefB^tf 

i«oo 5 1 izmmtf&z <fce>ic, ^^T*^o^^ffi{c#ti-g>tvNe)^ 

[0 0 0 8] 

¥Mfov-*fl-vzf i 3 o 4 oizMLX^r^y h it 

^Rglfcte, zi(Z>^2#flc l 4 o £¥#tti/-1fi£M<z>*T* 

Pf * # X & -5 £ W T* , # » CD S ^ & £ \Z o V a T <D # x. # m « T* & -5 . 
[0 0 0 9] 
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0 9 ^B^-^Mfals—tfT-V 7 2 3 OT'tt, G a N&ifj^ £>S« 
2 0 1 (D±{RKCV§'f£Ji 2 0 6 £-^tf«JS#:2 0 2 £05fcl/T^£ o ||ft2 0 2 
©±®{CpM«*§2 0 3#^£*l, ££&2 0 1 (DT®&CnM»*§2 0 4 
£*iT^3 0 dco^fti'-i^y :/2 3 0 i/s y#Vyj]7X,T*# 

[00 1 0] 

y K &Wtbtei£<D#4tfy?4 y 7htc.^^(D<D±m\z.^®>j\y#*:mnz> 0 

)\y # *m&&>±iztimL. mfeoi&m^T j * y v ht^m^^-^^-v^ 

[0011] 

mmwmm u * e> i: t-£§&®] 

[0 0 12] 

^^^^i/H^^^^^-^T^V^^ Mc <fc U^tttflHtL&M?:, HI 1 0 lz 
m-? a EIlOiCjSVNT, (a) hfrftf) I th £^U (b) 

© I th &&ft. 
[0013] 

fit*, *#§H^-e(i, ^^^-ev^ bZft&^T&mm 

mm i th #* ^ < & & v Mtmfoftytimm * mm? z> z. t & b m 1 1- s □ 

[0 0 14] 

[i^&^&lTSfc&C^a] 
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jRiWi*K:atv^^cs. ¥m<*ftybm**yzf<Dmmmz&^Tmm 

[0015] 

[0016] 
[0 0 17] 
[001 8 ] 
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[0019] • 

TtgJIStlTfey, ±l3^>^li. In, Sn, P b £ «fc A u £ ^S^<Z>* 
[0 0 2 0] 

tCJR«&-r * 3 i: tc J: o T, SUitt ttJEJN8]£;fr £ -5 il H % tCJEE*B£# £ £ C 

GaN^^Sii©m SUBfl^fSttJI 1 0 6 , 2 0 6^1 

i nG aNimmmm&mi: vtett&wizi*^<D\ztemizfe*&Mm<D 

[0 0 2 1] 

ill^I th #*f*Ufc#Ui, v^tifc, Vf^Vy h_LtCT?:/ h Lfer fcfc* 
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[0 0 2 2] 
[0 0 2 3] 

Wlt'^SGaNi:, hgP^i:<Di^JS§5#f$C©M{ClPg bfco GaN 

J: y =& lftl^5g#!K*^^ v>i*- ^ vtf > h Jc u - if ^ v 7 £ V v y V */ a y 

t b ©iKil®^ ^ G a N 0lRif J: ^ t < * § „ Lfe^ot, 

[0 0 2 4] 

ywv*fiireifc#i-.6 3i:i:fc<5. Uc^oT, t^v^vh^j: 

[0 0 2 5] 

£^%;<Z)(Z)#I£ LTte> Ag, Cu, CuW, BeO, Fe, A 1 2 0 3 , G a A 
s GaNJ:y=b«iJ»35««t^/J>3v^=b©CD^Ji:bTl±, Si 
, A1N, S i C, cBN, K&£#&<5„ 3*1 h<T>^- % tt, r-fs 

$Eftl/-ifj (igMfl, • *^fii^W) © P . 2 3 2C01O. 19 
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xmm-t Z> r £ #T' £ £ o 

[0 0 2 6] 

In, InPb, InSn, InAg, I nAgPb^il'ODI n&^i, & 
■SV^i, Sn, SnPb, SnSb, SnAg, SnSb, SnAgPb, Sn 
P b S htzEOS nZ&tl&ik, &£V^ Ag, Au, Cu^if^^^MA 
L£:n;tf3f S/tfB^tfU -f^ Kfc£#&5„ 3*l£> <DM£M. «;fcl00°C~2 

3 5t;iltl)e, £e>lC, 16 *2>^V^<Z) Itlt AuSi, AuSn 
, A u G a , AuGe % AuSb,AuNi, Auln, AuAg S n & if (£> A 

u £^&ii?:£&£#&£„ Mfe2 8 o°cj^±-e&£ 0 

[0 0 2 7] 

Ell &#Mbt, ^0^{cSo'<HSg(Z)^l (c^^^^^U-ifigfilco 
V^MlT£ 0 if^y^ 3 0 it, G aNl«4 0 1 ©±gffi±i:g 

ft#7^^^^£D«M#:4 0 2 $ *l £ t> <Z> T* & £ 0 a«fr4 0 2 (Z^ffifC & 

, Pltl4 0 3 7^S9:ttP)*lT^£ 0 G a N*^4 0 1 ©^MtCti, niti4 
o 4 #!9:tt£>4xTv^„ r©^^i/-if^-^y4 3 0 li. TO«M£jt-£&U 

[0 0 2 8] 

-©^#^l/-if^->y ^4 3 0«, £#Stt4 2 0(D±MIZ1S^X. pltl 

4 0 3 £Tft£(CLT, Vf^Vy h 4 1 0 Zft&LXmmznX ^Z>. 
U-if^^^4 3 0 h4 1 0 il(7)ra{CttA>^4 1 2#/r£bT^ 
So £*#g&4 2 0 b 4 1 0 £<DR9{C«7\> #*4 1 3 tf^L^ 

[0 0 2 9] 

t^V?>N4 1 0(^)*®feJ:t>*«ffi(Clj:, ;* # v-f Xtf)£iMC;£«#JiIglfr 
?>^5iffi«i4 1 5 *IT^£ 0 pSf|4 0 3 &C}gg!£ ? 

y h 4 1 0^®(D^BM4 1 5 il£f#»fl£4 2 0 £.(Dmi$, V 4 4 14af 
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g^SftTVNSo nlfi4 0 4 hL\£y A 1 1 t<DMlt. ^^f^4 Hbt'ii 
£*IT^£ 0 Z1^T% lf>4 11!i £*#S#4 2 0 tf)£ft® JURRC £ VnT, 

a#4 2 o titM&mmm^ (mBmm Km^Wizmmznx^z, re> 
if^^/^4 3 o izmffitt@iffe2nz><: 

[0 0 3 0] 

0 2 5:#ILT, ^tt^-if^y :/4 3 0 <Z)#^tCO $ <=> lCf¥ L < I&HJ! 

„ ^"4 3 0 tt, GaNli4.0 10±C, GaNA>y7 7l5 

02. n-GaN2>3f^M5 0 3, n-AlGaN^y KM 5 0 4, n- 
G a N -ft A KM 5 0 5, Gain N#«*^#^ffijf 506, p-AlGaN 
^!§R&ltJS5 0 7, p-GaN^K!50 8, p-Al GaN^5y KI5 0 
9^J;t>*p-GaNU>^^SJg51 0 #r COJlHtC^M^ tlT 0 2 iCfetS 

SPh LT^$tl-5 J:^IC, p-AlGaN?59Kl5 0 9fiJ:tfp-GaN3 

o U ^^g[5^(Z)±ffi!|}Cttpii[«S4 0 S^/^tlT^-g.. pSti4 0 3 il, 
P - A lGaN^59K!5'0 9feJ:tfp-GaN3>*irM5 1 0 £ OD^iC 

u ysnw#&Rfcv*T, %il5i i*«s:we>tiT^«. 

[0 0 3 1 ] 

G a NiS4 0 1 n32**4 0 4 #7§£/£3 *IT V^. 

*^J6©^J»1?tti ±^©i:e)^^M©M-^-B:T^##:U'-if^^^ , 4 3 0 $: 

^*UiflB©$m-T?%J:V* 0 f&£>*>, fck.Z.\Z. p-AlGaN^77F|50 
9&p-AlGaI nNMlCbfe U. Gal nN#li?ffptSttI 5 0 6 & G 
a I nNAsf^Ga I nNPl^HCbfetJ ltt<fc^„ *9yKJflC 
^MA^/sffcjgv^Tfc «fcV*. n-GaN3>^^M5 0 3 i:n-AlGaN 
^7yKf5 0 4 fcOHJC InG aN^^y *P£iLJg£**AbT : fe;J:V^ 
[0 0 3 2] 
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[0 0 3 3] 

it, GaNSi4oi±i: ( m 2 (c^ l <fc e> nr^m^ 

l/-1f >?a:/\&#£ 0 pifi4 0 3©#!(SfH p - G a N =3 > # ? h Jg 5 1 0 
ICj£vn{»£J!KIC> Pd (lOnm), Au ( 1 5 0 nm) T*&£ 0 
[0 0 3 4] 

GaNl|4 0 lCDmfrte. mmfaJ&f&<Dfc8><Dl&M i &-Bk<Dmzi*3 5 0 /im 
T'&£#\ n§5je*i4 0 4 JgJ&f&tCG a 0 1 ©at®ffl!f3^e>WBS*fcttX 

y^^JCfcy, GaNS!4 0 1O-i^^U #x/\©J£*i Jlf 4 0 
-12 0 /tmilC^K nM**i4 04 $:, Ti ( 3 0 n m) , A 

1 (15 0nm) £.\^m&Vm&,?Z> e 

[0 0 3 5] 

*<D%k. Ai^fi?: 5 0 0 mi: bt Sffi$:Mtl.. Zl 

MLTtiiv^ 3£&c, »0Bic«fc yra^o.^ttu-iffy^fc^arrs. 
U-tf^y^aa'SfffcJu fJi/y?* l/-1fr^l/-S/a 

[0 0 3 6] 

stf^-T >y«SJC<fc »J, 4MIM*U— Iffy ?"4 3 0 ^^IftiCV^^ 
[0 0 3 7] 

F e h 4 1 0 <7)^®{C, ^®«^4 1 5 tit, ^®tCA 

u (0. 1 fim) /Pt (0. l/*m) /Ti (0. 1 ^ m) ( TAu^->Pt 

t>Tij ©So etTii. ) <Dmms**-r>*B&t'fz>o h 4 

1 0±lC, A>^4 12tltln;\>^5:lit5„ A > y ±# y fC J: 

£±P^#U — iff '^©p-nrii/a- h&Bfr<fe«>, /\>#4 1 2 
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0. 5~2 0 ftm<DmmtfJ:<* 3 e> IC#* L < li, 0. 5 ~ 5 n m#<fc Vn„ 
[0 0 3 8] 

±«E©^#^^-if^^y4 3 0 £ p§?«@4 0 3 fcTfoJ^lCLT^it, 
h4 1 0 £/\>#4 1 2<Z)H&j&J: y^«v>2 0 or*T«U 

l/-if^y ^4 3 0 ilt^7«?> h 4 1 0 £ £^>#4 1 2 IC J; < £ 

#*PU /\>#*4 1 2 SrH-fbS^S. 
[0 0 3 9] 

*^J*3*lfc£#3£#4 2 0 SMtt^ £*#*flU 2 0_fclC/N>#4 1 3 t. L 
XI/- h«©P b S n^yjCZm^Z, ±&<D-9"7 V t! y h 4 1 0 ic^flsl/- 

£f#*#4 2 0 &A>#4 1 3 tf>gfc,£J: U^^Vn 1 8 0 TC * 'rJnUS'T * 
. ;\y#4 1 3«fci:r5t, h410 £j£#Sft:4 2 0ill:A 

>#4 1 3 ICJ; < &C£i±£ 0 ^fl, />>#*4 1 3 % @fb $ i±£ Zl £ 

[0 0 4 0] 

(«U8 • 
[0 0 4 1 ] 

>h4' 1 0gft^It«4 1 5&j||i!tl4 3i:tiBriB7fft4. £<blC, -fr^Vtf 
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[0 0 4 2] 

OCP^LTH GaNJ:»Jj»»9l«iR««*SV^ffiI©#», tc.tZ.lX. Ag, 
Cu, CuW, BeO, A l 2 Og*fettGa A s*ifJCfll#g|^.T : b, I^^^^I 

fctf>, #*Lv*. ^£T*{cW£*mr*&, f»#W*^jii{c, Ag>Cu 

>A u >B e 0>C uW>F e >G a A s >A 1 2 0 3 £&£ 0 
[0 0 4 3] 

2MSifc©j£JK*cwu ^^b-if^y^4 3 o £V7W> t>4io fccDgtfl 

<Dtc®>(DJ\y#4 1 2 £ It, I nA^&M^fctf, * <DmV>m&<Dfe^ A > 
#\ fcilxJ*, InPb, InSn, InAg, I n A g P b & £<D I n ^A > 
£\ &£V^£, Sn,.SnPb, SnSb, SnAg, SnSb, SnAgPb 
• , SnPbSb^iffflSn^\>^ PbSb, PbAg, PbZn 

^t'CPb^AV^ &SV^i, Ag, Au, C u &8RAUfcxji< * 

*nn©fit'tt, a>^4 i 2<Dmmz&mm&*:Rii<^tct>K >\y#<Dm&,\z 

tt, P?£«&J^lcM?i£, *Ay#j£, ;*>y3f&&if£«^Tfc4:V^ 

^4 3 0#<#'>\KUi«<A^T**K V^>btt:fil$L'-ff>yy4 3 0^ 
£:*uc<<, ¥##1/ -if 

[0 0 4 4] 

y#4 1 3 hLTP b S nJ\y^^m^t=. a A>#4 1 3 ©TOtt, I n^s, S 
n&, Au^, P b^fc^CD^Tft'efc.fcV^ U-if^y :74 3 0 

t*^V»H4 1 0 i:CDRSffC#^E"rSA>^4 1 2A(Ol^f 
, A>#*4 1 2 J: »Jfftj&*MBV*%<Z>#g* LV^ <fefe % A>#4 1 3 (DBf&lZ. 
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[0 0 4 5] 

xmrnvmnxiz, piii4 0 3 tiT, Pd/Au^M^t. p<im 

T, Co, Cu, Ag, Ir, Sc, Au, Cr, Mo, La, W, Al, Tl 
, Y, La, Ce, Pr, N d , S m, Eu, Tb, Ti, Zr, Hf, V, N 
b, Ta, P t £ <fct>*N i (Do *>\^irtifr£ £ V^4x:fr©<ffc-&$j£ffl V\ 

T%i:V^ Au(CfSx.T, Ni, Ag, Ga, In, S n, Pb, Sb, Z n, 
S i, Ge££tfA 1 <D o ^mfrlk tc\% Z tl <b ^-ftlfrftik^m £M V^T ^ 

[0 0 4 6] 

*^©^®,T'«, n§?«S4 0 4 £ LT, Ti/AUfli^fe. T i JCfSA 
T, Co, Cu, Ag, I r, Sc, Au, Cr, Mo, La, W, Al, Tl 
, Y, La, Ce, Pr, N d , S m, Eu, Tb, Zr, Hf, V, Nb, T 
a, Pt, N i fccfctFP d(Do ^V^•r4^^*fettrtle>^^i"*l^<Z)'^b^S:fflV^ 
T^Jc^o AlfCf^T, Au, Ni, Ag, Ga, In, Sn, Pb, Sb, 
Z n, S i fcitf G e ©e)^»^-fn*^fe{i^tl^V>'rtl^CO'ffc-&tJ$:MVNT : fe; 

[0 0 4 7] 

*^M<DBM X HU HI 2 (Cth L/t«fc -5 tcH®«ffi*3t©^#* 1/ - if y ^ 4 
3 0$:M^feA\ 0 5JCa*"*4M£#U— 6 3 0(D£olZft^ 

[0 0 4 8] 

mi xmwLt=.£o&m&iz&^x. ^^n^\^^i^%\a i -tr=.^\z, j\y# 
tv^Tvy b<nttw<Dm&-&*wzx.x. *?vy bwmommmffi, i th <Di&m(D 
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[0 0 4 9] 

0AuSnA>^t jKj&l 5 7°C<D I n A > #h fcitf* L £:|§-£, A u S n /\ 

GaN^GaAs©|^t BIM«^ I th (Dl&m$% ?>;ft&^o 
[0 0 5 0] 

mm) 

V^TlftBJ3-r£o ^SfcCDTOTT'te, ^fls^-lf^y :/6 3 0 ^100 

U S6>JC»*S:*«)fe«S:«9!'r«-. tf y :/ 6 3 0 fct, GaNlf 

6 0 1 ©£^®±CMt^¥##©SUg# 6 0 2j5«^S*lfc%fiDT?&S 0 ft 
JS#6 0 2 ©Affile tt, Pltl6 0 3 £ it;nlii6 0 4 #I8tt£4xT^£ 

[0 0 5 1 ] 
[0 0 5 2] 

r©^ift:l/-ff «yy6 3 Oli, £j$»fls6 2 0 ©JiffilJCfc^T, pSM 
6 0 3 £TI»J£ICLT, h 6 1 0 tlT V*S. 

I/-ff9^6 3 0 £-V-7TV> h 6 1 0 i:CDratCtt/\>^6 1 2 tf^ELTV* 
3£nmi$6 2 0 h 6 1 0 £(DffllZiZJ\>#6 1 3 tftf-fcLTV* 

[0 0 5 3] 
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^^6g®tl6 15 a, 6 1 5bAM^ntVNS» P S«i6 0 3 tC^iiS 
tlfe-tf-^V*:/ h 6 1 0^®©^®«^6 15a 6 2 0 fcfiDKfMu V 

>ft614 aT'g^£*lT^So nM«i6 0 4 ICg^Stlfc-fr^V* > h 6 1 
0^®CD^®«^6 15bi:tr>611 iKDmit. 1 4 bTftgiWStlT 

V>So ddT*, tf>6 1 Ut £*»#6 2 0<5D^®HtflC^3V>T, 6 

2 o tizM&Mmmffi* (m^mm izm%,mzmffi2frx^z 0 ie>ut, 

[0 0 5 4] 

, ^ftU-ff*;^6 3 0tt, GaNll6 0 1©±{C, GaNA-y7rl7 
02, n-G aN3>#^ M7 0 3, n-AlGaN7.7>y KI7 04, n- 
GaN^K!7 0 5, Gal nN#li^pjSttI 706, p-AlGaN 
3&3B&rlh»7 0 7, p-GaN^ KJS 7 0 8fcJ:tfp-Al GaN^7>y KM 

7 0 9 #zKZ>jfi{c^Ji£*iT^<5o £0>fcS#<&— fflS£±ffi#e>ffi»j-Rfs «te> 

IC^7 2 0 tfWtbtiX^&o mi 2 0 it, p-AlGaN^7>yF!7 0 9> 
n - G aN3>^^M7 0 3 CiS^$T', p - A 1 G a N^77 KI 7 0 
9©j:lC^^Stlfc«Sli0;7 1 1 33 <fc n M*fi 6 0 4 tfflt 7 2 0©F^gP{C%® 
lib, nM«I6 04^n-GaN.3>^?M7 0 3 .{Cg?jtt"T -5 «fc 3 IC^^tS 
*lTV*5. ,=fifrfiJB|7 1 1 17 2 0 f^gPT©nM«®6 04£n-GaNn> 
%V YMl 0 3 £(D®M®/9t.&I&^T, n-AlGaN^ >y KI 7 0 4 £ p 
-AlGaN^5*;KI7 0 9 £X<Dmmfa£. nll|6 0 4 t&mZmM-* 
Z> <fce> ICT^tftStlTV^. 17 2 0 £#*tfp-A lGaN^7>yF!7 0 9 tf>M 

ffltCJEtf S U y ^3P:fr#f8tt £*lT U y S?SP#0>5fc38lCtt, p - G a N n 

>3!^M71 OtfjgjSStiTfcy, U »;y»^ibfep-A lGaN^7-y 
KJf 7 0 9 JSi^p-GaNny^ hjff 7 1 0 0>±fl!UC ft P 6 0 3 
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J&StlT^S. pMil6 0 3 i:, p-AlGaN^5«y Kl7 0 9fcJ:tfp- 
GaNn>^^M7 10i:©ri(Ctt, Uy^SKl^T, *fi»fil 5 1 1 

[0 0 5 5] 

#Hi6©7gJK*Ctt, ±&<D£$tettH<DM&l£T*¥m{b\s 6 3 0 5: 

J: V*. -t^t)^, feil^li, P -AlGaN^7>y KI70 
9 & p - A 1 G a I nN»lCUfc*K G a I nN#ii^#FISffil7 0 6 £ G 
a I nNAsf^Ga I nNPf^t'tCbty Itfe cfc^ 0 £ fe, KIlC 
#Jlit ^F^Ff M V ^ T & <£ V ^ „ n-G a N3 2/# * HJf 7 0 3 n - A 1 G a N 
^7*;KI7 0 4 fc<0|BffC I nG a N9 9y *BfrifcJi«:#A UTfc <fc V*. 
[0 0 5 6] 

[0 0 5 7] 

IT, GaNSS6 0 1±{C, 0 5 IC^Ufe J: ^ J&fiUt^Sfc^Stlfc^ft 

p§?«*i6 0 3 ©ft-JftWv p - G aN3>*^'M7 1 0 
ICaa^flfffr&jElC, Ni (lOnm), Au (2 0 0 nm)'t*5. nil|6 
0 4 (DUnit. n-G a NH>^^ hM7 0 3 (CjaVNfiff^^JlRlC, H f (3 On 
m), Al (150nm) , Mo ( 3 0 n m) , Au (15 0nm) T'feS. 
[0 0 5 8] 

G a N»«6 0 1 «I#:M©fca0SMI«)^iCli3 5 0 /jm 

Tr&Stf, G a N»«6 0 1 ©JSjgfllfr fcttxy ^ > if lc J: »J, GaN 

g«6 0 1 a$&Bfc£U flA»&, If 4 0~1 2 0/tmiI[C*T 
?g<-f So 
[0 0 5 9] 

»MtCj:*J, & 5 0 0 /i mt bT U-f «i^Mt5. ^ 

e> IT, ¥»#l/-if^Wfcfc*^£»&#«amfcofc|iI5 0 0 fi m(DX b 
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.[0 0 6 0] 
[0 0 6 1] 

C ufrt>te£-V-~7'?yy h 6 1 0 CD*®&C, ^®«1g6 15a,'615btL 
T, m^iZAu (0. 1/im) /Pt (0. 1 fim) /T i (0. 1 a m) <Z)ft 

^©^yv)^ h 6 1 0±{C, /\>4f6 1 2 fcLTAu 
S nA^^JIitS, A>4f©ffi»J±*«y {Cj;-g>^#^b-if^-«y VCD p - n 
IH^s- h&B&^fetf), A>#6 1 0. 5~2 0/tm®WU< 

, $ e>&C#f£ L< ti, 0. 5~ 5 At mtf j:v\ 0 
[0 0 6 2] 

if y V 6 1 0 JhlC±S£<D¥#ticl/-1f^y ^6 3 0 £*M£TfR]£fCL 
T«i±, s\y 6 1 2 CDSft * >s fc f ^^F^ V> 3 7 0 °C £ ~Cj}U$& V> /\y# 

3 0 hif^*T^> h 6 1 0^A>^61 2 IC 

[0 0 6 3] 

3r7gfR£*lfc£f#£fl:6 2 0 ZmM-t&o S-WmfoQ 2 0±{C/\>#*6 1 3 H L 
xy - htOP b S n A>4f ±M<»V7~?Vy b 6 1 0 iC^flcU- 

ff^6 3 0 h 6 1 0 tfTWiZte Z> J: 3 (C IT 

6 2 0 ?:A>^61 3©«j*J: 1 8 0t:*t'Mt5 

. A>#*4 1 3#]ftW-fcfci5T?» h 6 1 0 £3tWm{b6 2 0h5:A 

>**6 1 3 fCJ: < ^C*i±^> 0 -£tf>^, A>#6 1 3 &@<ffc3-fr5Zl£ 
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[0 0 6 4] 

h^(7)^#^l/-if^^7 P 4 3 0 JC^^«£E«IAtt, hgfTlCtfc^ 

^DTVN^> 0 $P>{c, ;n>^6 1 2tbt, AuSnA>^5:ffl^fc^ HI© 
iilti^t I nA>m^TAuS nA>^!ii^^I^!M^, 

[0 0 6 5] 

[0 0 6 6] 

Xmmoi&MT'lZ, Vzf-WZ/ h 6 1 0 ICC u &/BVn£#, if^v^>N6 1 
0(DWil ITit G a N J: U ^5g«^^C$ ^'ffiO^lCg^^^.T t) |Bf« 

l 0 ©MM fc o v \ Ttftej! L £ & © m £ V $> 2> . 

[0 0 6 7] 

*H^cd^-t?«, ^#^L/-if^«y^6 3 o £.vzr-wy h 6 1 o i:©^« 

<Df=.&>(DJ\y# 6 1 2 h IT, AuSn^>^l:Mv^fe^ tf&tf)iit&tf>^ V^ 
££;U£, AuSi, A u G a , AuGe, Au S b, AuN i^ifffl 
Aum/^>^$:Mv^T ; fe)lm^©^iI^^#-^.^i:^RrtgT'^>^o *mm<W& 

>>- h^tf>/N>#£-tf-:/v^> N 6 1 0©_htc«< ^£&C iott J:va q 
[0 0 6 8] 
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*^M<DmMT-\*. A>^6 13fflillt I n^, Sn^ft, Au^ft, Pb^ 

&£f<z>^-r*n?% mz.¥m>fov-*fi-vn 3 0 nv^vy b 4 1 0 

£(Dmizft&1r2>j\y#.6 1 2^tf>M^£jgtt3£#)lc, /n>^6 l2i»J» 
[0 0 6 9] 

p mmm 6 0 3 i^ifem jssiciss mm<Dmmnz 

[0 0 7 0] 

*HJ6©^J»7?tt, niti6 0 4 ^lt, Hf/Al/Mo/AuSM^fc 
. H f {Cf^^T, Co. C u, Ag, I r , Sc, A u, C r , M o. La, W 
, Al, Tl, Y, La, Ce, Pr, Nd, S m, Eu, Tb, Zr, Ti, 
V, Nb, Ta, P t , N i S^P d <Do%^-ftli^t.t=.ltzn^^'ftli^(D 
ik&m*m^X*> J:V% 0 A.UC^T, Au, Ni, Ag, Ga, In, S n, 
Pb, Sb, Zn, S i £J:t>*Q e CD? "b^Ttl*** fci*Ztl<o\<^imfr<Dfc& 
^^MV^T^) J: V» Q Mo {CfS&T, Ti, Zr, C r, W, Fe,Zn, Cd, 

ai, Ni, pd, p t fe«fc^Jccu<z)e^^v^f^^A^*fc^ii^le>v^■r4^^cz)^•^ 

^fc/BV^T* <fcV^„ AuiCft^T, Ni, Ag, Ga, In, Sn, Pb, Sb 
, Zn, Si, G e ;J3 J: £F A 1 CD o 13 t^^tfl}^ i; ii 3. "f t 4x^<Z)'fb'n^7 3b 

[0 0 7 1] 

tt, IS 5 iZB L fe J: -5 JC^rffi«*ll5t©^## l/-iffy^6 
'3 0 SMV^fetf, EI2 (C^'T^F##:l/--tf^^^ p 4 3 0<Z)J;e){CM® 

[0 0 7 2] 

(»fffl4) 
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[0 0 7 3] 

mm) 

mz^zztizz^x^mfais-v+vyammmz&mtiZttM^zmzmw 

[0 0 7 4] 

h s i o <z>Mmm&±^&&ffimmzmmi,x^z> 0 ^mw-u-^^v^s 3 o 
z-y-y'^yy h 8 1 o \z$?\^'D\~}z>t=.th\z^ ai/vi» 8 5 0fc)i^« t nuvh 

8 5 0tt, h 8 1 0<Dffimm<Dm&iZftmnSffi&£oiZ, msizB-t 

[0 0 7.5] 

®6ic^1-j:e>lc, Hi&tf>7£J^3 CO0 5 ^ y >f 6 3 0 i: 

IH^O^^lz-if^-^y 8 30 A>#8 1 2 £ UTCDAu S n/N^fc^ 

LT, u-^v?:/ s 8 i o iz. i/vy?i/my#VyJ]iX;x°mM(DmM3 tmm 
<d#j tfy^j y?mz£ wyy hts„ -9-yv^7> h 8 l o li, Cufr£& 

[0 0 7 6] 

TtfflUbTH*. -tint**** h-T€)^h{C<l:oT, l/-1f 3 1 y ^ 8 
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[0 0 7 7] 
[0 0 7 8] 

[0 0 7 9] 

-??y VhL<Dm%:mmirZ>t=.ih<DJ\y#Xlb& 0 EI 3 httMhX*>iD-frZ>& J D\z 

[0 0 8 0] 
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[0 0 8 1 ] 

T*&tU ¥mfa}&-gkm<DttW?hZlLT, AlGalnNI, G 

alnNAs^i, GalnNPI, InGaAsP^s, InGaAlPJH, Al 
GaN^, C d Z n S e £ £ V% o fcfffiCD 3 H$)*SffiT*2bZ>o £ 
¥^#^-1f3^:/£, LED, K&if© 

[0 0 8 2] 

zmizzt^ maty?* >^<ote«^t>-*©fc»©ep&^w5^ 

[0 0 8 3] 

mmnm ^m^mm l t % £ v*. ±fH^©^^tc^ l a# ->a u /p 

t/Ti(Cfiib^St,0i:lT, Pt/Cr, Au/MoAu/Pt/Cr, 
Au/Mo/TifeifSS^Ittiprffi'PfeS. J\y*\ ^fO^A-vF 

[0 0 8 4] 

±3BHlKg©^J!R7?tt, h§P#£ It, t^v>?> h £W Ttt* L-fctf 
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□ tctjux. mytm^y?*. ■v-y'^yyhzm^iriz, ttg^^A, yu- 

[0 0 8 5] 

[0 0 8 6] 

[^©^Hl] 

mmmm<nmtf&2>z.£.izj:^x. i%mzmzffi<D&m&izm^tf£.vz> e 

[m®©w#^^B^] 

[mi] *5§^tc^^5<ns6©^® i iz&vz>¥m<b\s-*? ; mm<nmmm 

X&Z> 0 

[in 2] *5§0^(ca^<nife©^i \zm^tz.¥mik\s -~*fi- v y°<Dmm 
mx$>& 0 

[0 3] *^H J giC«t5<HifeC0^M2 (Cfe^-5^^$:^t-^^^T^ 

So 

[04] ;£280J!fc^<!£&6tf)7M3 (cfctf&¥##; p-i^ff<D|#TljSI 

tins] *%mizm^<mm<DfeM3izm^fr¥mfoi'-?^v'y°(Dmm 
mx$>z> 0 

[@6] *5§0^{cao*<njgcD^4 \z-&nz>¥mfov-*?mw.<D^vy 
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[01 0] ^5R<Z)^-V>^i/3>^^>^^;-e(7)V^> MC£ 

10 1, 20 1 1 02, 202, 402, 602, 8 02 ^jf^> 

1 0 6, 2 0 6 ?gttM, 1 0 3, 203, 40 3, 603 pfll, 104 
, 204, 404, 604 nSti, 112, 412, 612, 812 J\y 
1 3 0, 2 3 0, 4 3 0, 6 3 0, 8 3 0 * y 140 

14 1, 142 401, 601, 801 GaNll, 4 1 

0, 6 10, 810 if^V^i/K 4 11, 611 tf>, 4 13, 6 13 
J\ytf^ 414a, 414b, 614a, 6 14b U^f^T, 415, 615 
^®«*S, 4 2 0, 6 2 0 5 0 2, 7 0 2 GaNA>y77 JB, 5 

03, 703 n-GaN3>^^M, 504, 704 n-AlGaN?7 
>y KM, 5 0 5, 7 0 5 n-GaN^KI, 5 0 6, 7 0 6 GaInN# 
M*^#F?S'f4JS, 5 0 7, 7 0 7 p-AlGaNW±I, 5 0 8, 7 0 
8 p -G a N#-Y KJS, 5 0 9, 7 0 9 p-A.lGaN^vKI, 510 
,7 10 p-GaN3>^^hl, 5 11, 711 ft&J»j& 7 2 0 it, 8 
5 0 b„ 
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-7^>bmom {%) 



0 I 1 1 — . — i i i I i i I 

In/GaN In/Fe In/Cu In/GaAs 

AuSn/GaN AuSn/Fe AuSn/Cu AuSn/GaAs 
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[07] 



100 
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1 1 1 I I 1 1 1 



In/GaN In/Fe In/Cu In/GaAs 

AuSn/GaN AuSn/Fe AuSn/Cu AuSn/GaAs 

[08] 
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mm] 

>h410 t&Ii, ¥mfo\s-*??-VZf4 3 Ote, GaNlt4 0 1 Z^ti, 

¥mfov-*??-v74 3 o it, v-f-wy h 4 i QKDMWMKmhTmmfo* o 

2 *\5\»Z>£o\z;\y# 4 l 2 5:/MTit$titfey> VfTVy h4l0(i 
, GaNii4 0 1 WH'^^G a N j: »J»Myi)^tV^$:^^ 

c^E] mi 
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